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SERIES and PARALLEL Circuits [image: image2.png]



Why is the series circuit so much dimmer than the parallel circuit?

What is Needed

· Two circuits containing one switch, three bulbs, and one dry cell (battery) each

What to Do

Turn on each of the switches that light the bulbs in each circuit.  Compare the brightness of the series circuit with the brightness of the parallel circuit.

What is Happening?

The parallel and series circuits handle current from the battery differently.  In the parallel circuit, current from the positive terminal of the battery divides into three streams that flow separately through three lamps.  These three streams of current rejoin after leaving the lamps and then return to the negative terminal of the battery.  The current picks up 1.5 volts during its trip through the battery and it loses that entire 1.5 volts in passing through any one of the lamps.  In other words, the voltage drop through each lamp is 1.5 volts.  Since voltage measures the energy per unit of charge in a current and  voltage drop is a loss of energy per unit of charge in a current, the current is leaving behind quite a bit of energy each second in each of the lamps.  The lamps glow brightly.

In the series circuit, current from the positive terminal of the battery passes sequentially through each lamp and then returns to the negative terminal of the battery.  Electric current has but a single pathway through the circuit.  This means that the current passing through each electrical device is the same.  This current is resisted by the resistance of the first bulb, the resistance of the second, and that of the third also, so the total resistance to current in the circuit is the sum of the individual resistances along the circuit path.   The current loses 0.5 volts as it passes through each lamp, a much smaller voltage drop than occurs in the parallel circuit.  This smaller voltage drop means that each unit of charge passing through the lamp leaves behind less energy.  With the current leaving behind so little energy each second in each lamp, the lamps glow dimly.

